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INTRODUCTION
Newborn babies are particularly at risk for extravasation
because of the fragility and small caliber of their peripheral
veins. Moreover, they cannot localize pain allowing the infu-
sion to continue unnoticed. If left untreated, these iatrogenic
injuries can lead to extensive skin loss and damage to tendons,
nerves and joints causing limb contractures (1, 2). In neonates,
a conservative approach with or without delayed surgical repair
is more appropriate (3). Many managements such as topical
application of antiseptic cream (silver sulfadiazine with 0.2%
chlorhexidine cream), enzymatic debridement, hyaluronidase
application, subcutaneous saline flush-outs and liposuction
have been used without randomized trials in neonates (4). In
this study we managed the wound of the extravasation injury
using the combination therapy of antibacterial ointment (Te-
rramycin ophthalmic ointmentTM), sesame oil and anti-inflam-
matory herbal mixture (MEBOTM) and systemic vitamin C. 
In 1987, Xu (5) postulated that the conventional topical
agents for burns were not good because they inhibited the
ability of mesenchymal cells to differentiate and proliferate
by exposing the injured cells prove to damage. As a result,
he invented MEBO, which facilitates the drainage of necrot-
ic tissue and mimics physiologic moist environment to pro-
vide an ideal condition for tissue to repair (4). Its main active
component is  -sitosterol at a concentration of 0.25%. It is
extracted from Philodendron amurense (Amur Cork tree).
Other ingredients include Scutellariae Radix, Phellodendri
Cortex, Coptidis Rhizoma, Astragali Radix for an anti-inflam-
matory effect and Scolopendrae Corpus for an antibacterial
effect. This ointment comprises 17 amino acids, 14 fatty acids,
4 polysaccharides as well as various vitamins and trace ele-
ments in a base of beeswax and sesame oil. Clinical and exper-
imental studies reported in the Chinese literature have de-
monstrated that  -sitosterol and beeswax facilitate wound
healing (6-8). However, the moisturizing properties of MEBO
can also cause wound infection due to the lack of antimicro-
bial capability. So the antibiotic ointment compensates the
shortcomings of MEBO. In addition, instead of the usual
method of MEBO with exposed dressing, we managed the
wound with occlusive dressing with vaseline and wet gauze
after irrigating thoroughly with normal saline. 
We report on five premature infants with hyperalimenta-
tion fluid extravasation wounds managed by the combina-
tion therapy of antibacterial ointment, sesame oil and anti-
inflammatory herbal mixture (ASH mixture), and systemic
vitamin C. 
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Successful Combined Treatment with Total Parenteral Nutrition Fluid
Extravasation Injuries in Preterm Infants
Extravasation injuries in the neonatal intensive care unit are not rare during parenteral
hyperalimentation. There have been many different methods of management. We
report five premature infants with wounds of hyperalimentation fluid extravasation
managed by the antibacterial ointment (Terramycin ophthalmic ointment
TM) and
sesame oil and a antiinflammatory herbal mixture (MEBO
TM). The mean gestational
age of patients was 31
+2 weeks (range, 28
+4 to 35
+6 weeks), and the mean weight at
extravasation was 1,930 g (range, 1,140 to 2,680 g). Extravasation occurred within
the mean of 32 days (range, 17 to 50 days). The method of dressing was applica-
tion of a thick layer of this mixture covered by vaseline and wet gauze renewed at
an interval of 8-12 hr after irrigating the wounds thoroughly with normal saline. The
mean duration of dressing was 30 days (range, 20-50 days). The wounds had healed
completely leaving a small size of contracture without functional abnormality. We
conclude that this therapy may be considered for an alternative treatment and war-
rants clinical trials for the confirmation of the local management of extravasation
injury. 
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CASE REPORT
Patients included were preterm infants admitted from
December 2003 to March 2004 in the neonatal intensive
care unit of Ewha Womans University Mokdong Hospital.
They were included after obtaining a signed informed con-
sent from their parents. The procedures followed in the study
were in accordance with the recognized ethical standards and
with the Helsinki Declaration. The mean gestational age was
31+2 weeks (range 28+4 to 35+6 weeks), and the mean weight
at extravasation was 1,930 g (range 1,140 to 2,680 g). Adverse
events occurred within the mean of 32 days of birth (range,
17 to 50 days). 
Patient 1
Patient 1 was born at 29+1 weeks gestation. Thirty six days
after birth, subcutaneous swelling occurred on the dorsum
of the right foot from extravasation of 12.5% total parenteral
nutrition (TPN) and 10% intralipid (Fig. 1A). The wound
Fig. 2. (A) Extravasation with pack red blood cells on the dorsum
of the right hand. (B) Eighteen days after treatment. (C) Five weeks
after treatment.
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Fig. 1. (A) Extravasation with 12.5% total parenteral nutrition and 10% intralipid on the dorsum of the right foot. (B) Four weeks after treatment.
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was swollen with a bluish color change and scab formation.
Dressing with an ASH mixture was started after removing
the scab. After 4 weeks of dressing, the wound had healed
completely only leaving pigmentation (Fig. 1B). On 126 days,
full thickness skin necrosis that was measured at 1×1 cm2
developed after transfusion of pack red blood cells on the dorsum
of the right hand (Fig. 2A). This was managed by the same
dressing. After 5 weeks of dressing, the wound had healed
with a small sized contracture without functional abnormali-
ty (Fig. 2C). 
Patient 2
Patient 2, born at 33+1 weeks gestation, had subcutaneous
Fig. 4. (A) Extravasation with 12.5% total parenteral nutrition on the dorsum of left foot. (B) Eighteen days after treatment. (C) Fifty days
after treatment. (D) Eighteen months after treatment.
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Fig. 3. (A) Extravasation with 12.5% total parenteral nutrition on the left forearm. (B) Two months after treatment.
A BCombined Treatment for TPN Extravasation Injuries 591
swelling on the left forearm at 18 days after birth (Fig. 3).
Intravenous 12.5% TPN had been administered via a periph-
eral cannula in the left forearm. Within 1 hr of swelling, the
wound was managed by daily dressing with an ASH mixture.
Over the next few days a partial thickness skin defect devel-
oped, which measured 0.5×1 cm2 in diameter. One month
later the wound had healed completely.
Patient 3
Patient 3, born at 29+6 weeks, was found with swelling, a
bluish color change, and a reddish blister on the dorsum of
the left foot on 42 days after birth after extravasation of 12.5%
TPN solution. A pale area on the tip of the left toe was appar-
ent but showed good capillary return (Fig. 4A). As soon as
the swelling was discovered, initial treatment was started
with an ASH mixture with frequent saline irrigation and
elevation of the left foot. A parenteral antibiotic (first gener-
ation cephalosporin) was started, and vitamin C given intra-
venously mixed in the fluid as an antioxidant was increased
from 50-60 mg/day to 100-120 mg/day. Over the next 2
weeks, a full thickness skin ulcer with a whitish bed devel-
oped (Fig. 4B). Nineteen days after the lesion had been man-
aged as mentioned, debridement and wet saline dressing was
done. Twenty-four days after treatment, dressing was changed
to potadine gauze dressing once or twice per day. The ulcer
size decreased, and after 50 days of treatment the area had
healed completely with a small size contracture without func-
tional abnormalities (Fig. 4D). 
Patient 4
Patient 4, born at 28+4 weeks, had an extravasation injury
from 12.5% TPN and 10% intralipid that had been infused
into the lateral side of the right foot 50 days after birth (Fig.
5). This injury showed swelling, an erythematous color change,
and a blister of the lateral side of the right foot. As soon as
the swelling was found, dressing with an ASH mixture was
started. After 20 days of treatment, the wound had healed
completely with a small size of contracture. At 2 yr follow-
up, small linear scar was revealed.
Fig. 5. (A) Extravasation with 12.5% total parenteral nutrition and 10% intralipid on the lateral side of the right foot. (B) Two years after treatment.
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Fig. 6. (A) A few days after extravasation with 12.5% total parenteral nutrition and 10% intralipid on the lateral side of the left foot. (B) Twenty
months after treatment.
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Patient 5
Patient 5 was born at 35+6 weeks. Seventeen days after birth,
the lateral side of the left foot was affected with extravasation
of 12.5% TPN and 10% intralipid. The wound showed swell-
ing, a whitish skin color change, and a bullae measured at
2.5×1.5 cm2, but had a good capillary refill on the tip of
the toe. As soon as the swelling was found, the foot was ele-
vated and dressing with an ASH mixture was started. Par-
enteral vitamin C as an antioxidant was increased to a high
dose. Twenty-six days after birth an eschar composing of necro-
sis and desquamation measuring at 1.5×1.5 cm2 developed
(Fig. 6). After escharectomy, potadine gauze dressing was done
once or twice per day and, oral antibiotics (second-generation
cephalosporin) was administered. After 22 days of treatment,
the wound had healed leaving a small size of contracture with-
out functional abnormality. At 20 months of follow-up, the
wound had healed completely without any sequale.
Methods
The method of dressing started with frequent and thor-
ough irrigation of the wound with normal saline at the site
of extravasation until the remainders were removed entirely
for about 10 min. Then we applied a thick layer of the ASH
mixture (2-3 mm) to the extravasated wound using a blunt
instrument (tongue depressor) or cotton-tipped swabs, re-
newed at an interval of 8-12 hr with vaseline gauze covering.
It was finally encircled by 4-5 layers of a wet gauze and was
kept in an elevated position (9). We applied dressing at an
interval of 8 hr at the acute stage and changing to an inter-
val of 12 hr at the convalescent stage of wound. 
The resultant wound quality was classified according to
the wound complication and patients’ satisfaction as excel-
lent, good, fair, and poor. The absence of hypertrophic scar,
contracture, and functional deformity with their parents’ sat-
isfaction was considered to be excellent. Poor had the existence
of hypertrophic scar or contracture with functional deformi-
ty and dissatisfaction of their parents. Good and fair had an
intermediate outcome between excellent and poor (Table 1).
DISCUSSION
Extravasation is the non-intentional leakage of infused fluid
into the surrounding tissue, causing damage. Extravasation
or infiltration of fluid has been known to occur in up to 70%
of neonates, although tissue damage and skin necrosis are much
less common (10). About 4% of infants leave the neonatal
intensive care units with cosmetically or functionally signifi-
cant scars, thought to be caused by extravasation injuries (11).
Most injuries (70%) occurred in infants of 26 weeks of gesta-
tion and less. These very preterm infants have the most imma-
ture skin, which is easily damaged. They often require a longer
duration of intravenous therapy, and obtaining intravenous
access can be difficult (10).
In the literature, a number of treatments about managing
these injuries are advocated, including hyaluronidase and
saline infiltrations, hydrocolloids, and hydrogels (11). In this
paper we report five cases with extravasation of parenteral
hyperalimentation managed by the combination therapy of
an ASH mixture and systemic vitamin C. As a result, no scar
or functional abnormality was reported among the five cases.
Although this study was limited by the rather small number
of patients and by the lack of a control group for comparison,
it is fair to conclude that the ASH mixture may be considered
for an alternative treatment and warrants clinical trials for
the confirmation of the local management of extravasation
injuries without complications such as skin maceration, un-
manageable excessive exudation, and wound infection.
There is no consensus on the management of extravasation
injuries in preterm infants. Besides, no clinical trials have
been performed that compare the outcome of management.
Further research is needed to help prevent these injuries and
to determine which is the best treatment to aid healing and
reduce scarring. However, Zhang et al. (4) reported that the
wound-healing rate by MEBO treatment is only better than
the dry exposal therapy and did not differ from topical silver
based antibacterial creams or even petroleum jelly. Moreover,
Atiyeh et al. (12) reported that significant advantages were
observed with the use of MEBO compared with that of Sofra-
Tulle or Tegaderm semi-open dressing, including accelera-
tion of the healing process. Thus it appears true that MEBO
may provide a moist environment in favor of wound healing
Case G.P (wks) Weight (g) Site
Stage 
by Millam
Treatment
duration (days)
Outcome Wound Age (days)
12 9
+1 36 1140 Dorsum of Rt. foot III Subcutaneous hematoma 28 Excellent
12 9
+1 126 3110 Dorsum of Rt. hand III Full thickness skin ulcer 35 Good
23 3
+1 18 1970 Lt. forearm III Partial thickness with necrosis 30 Excellent
32 9
+6 42 2680 Dorsum of Lt. foot III Full thickness skin ulcer 50 Good
42 8
+4 50 2240 Lateral side of Rt. foot III Partial thickness without necrosis 20 Good
53 5
+6 17 1620 Lateral side of Lt. foot III Full thickness skin ulcer 22 Excellent
Table 1. Summary of patients with extravasation injuries
Partial thickness: epidermis and partial loss of dermis; Full thickness: dermis.Combined Treatment for TPN Extravasation Injuries 593
by preventing excessive water loss through the wounds. No
adverse effects were reported with MEBO application in pre-
term infants. Retention of biologic fluids over the wound
prevents desiccation of denuded dermis or deeper tissues and
allows faster and unimpeded migration of keratinocytes over
the wound surface. It also allows the naturally occurring cyto-
kines and growth factors to exert their beneficial effect on
wound contracture and re-epithelialization (12). Conversely
moist environment also may provide moisture and nutrition
necessary for bacterial proliferation. The infection may have
cancelled out any beneficial effect by keeping the wound in
a moist, physiologic environment (4). The major disadvan-
tage of MEBO is the lack of antimicrobial capability, which
may cause the infection and delay in healing the deep burn
wound.
Therefore in this study we added an antibacterial ointment
to MEBO. Ointments are soothing to apply, comfortable to
wear, lubricating to the wound surface, and occlusive in nature.
These mixtures deliver the antibiotic directly to the wound
surface and limit scab formation (13). In spite of the usual
method of the application of MEBO with exposed dressing,
we managed the wound with occlusive dressing. Exposed
dressing has two disadvantages. One is the complication of
the rapid wiping-off of the substance owing to friction against
clothes and bedding. The other is the exposure of physical
trauma, foreign matter, and drying, which can induce the con-
tamination of the wound. In addition, occlusive dressings
promote the absorption of the wound exudates and the phys-
ical removal of surface necrotic tissue. However, it is difficult
to keep the wound moist. Gauze probably does not provide
a bacterial barrier, and if it is removed after drying on the
wound, this may remove viable tissue and thus delay wound
healing. So the gauze impregnated with Vaseline is applicat-
ed to this dressing. This can keep the wound in the moistur-
ized environment (14, 15). After covering with Vaseline gauze,
we enclosed the wound with 5-6 layers of wet gauze.
Once the injury has occurred, management falls into oper-
ative and non-operative categories. Non-operative treatment
usually involves daily cleansing and topical application of an
antibacterial ointment (16). Other investigators have reported
experience with enzymatic debridement, hyaluronidase appli-
cation, subcutaneous saline flush-outs, and liposuction (16-
19). Surgical management of these injuries consists of deb-
ridement and skin grafting to the areas involved. Flap repairs
of these injuries have also been reported successful (16-19).
The decision to operate or maintain a conservative approach
should be an ongoing process. Some authors advocate early
intervention considering advantages that include the halting
of an ongoing process and early wound closure (19). How-
ever, as the full extent of the injury may not declare itself for
some time, multiple procedures may be required. There is
also the possibility of removal of tissue that would have healed
without intervention. In the patients of the present series,
surgical debridement was delayed until the involved area was
clearly demarcated. In cases 3 and 5, the preterm infants had
the eschar on the dorsum and the lateral side of the foot after
a few days of treatment, which was not initially present. We
managed the wounds with the ASH mixture first, and then
debridement the eschar. Healing is delayed with necrotic tis-
sue in a wound. Eschar can create an environment that facil-
itates bacterial proliferation. Treatment with antibacterial
ointment is frequently unsuccessful in eschar-covered wounds
because the active ingredient is unable to penetrate the nec-
rotic debris (13). So we managed our patients by debridement
of the wound after eschar formation. 
Ultimately it is better to prevent these injuries from occur-
ring in the first place. If a substance known to cause an ext-
ravasation injury is to be used, it is important to ensure that
the cannular is in an adequate vein and that this area is mon-
itored regularly. Multiple puncture holes in the vein and ob-
structed venous systems should be avoided. And early inter-
vention following extravasation can lessen the severity of tis-
sue injury. The first steps after discovery of an infiltrated IV
line are to discontinue the infusion and thoroughly examine
the site. If the catheter appears to be lodged in the tissues,
an attempt to aspirate any fluid remaining in the catheter
can be made to lessen the amount of drug at the site (20). It
remains paramount that all intravenous sites be watched and
monitored very carefully (21).
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